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THE DESIGN
We assume that the reader is familiar with the basic notions and elementary facts from design and coding theory. Our notation follows that from [1, 3, 7, 12, 13, 15 ] and for groups [5] . We also use some ideas from the theory of strongly regular graphs and regular two-graphs [3, 6, 14] .
The design we are going to discuss can be constructed in the spirit of the work by Hall, Lane, and Wales [8] , namely, by using orbits under finite permutation groups.
The Conway simple group Co3 can be characterized as the full automorphism group acting 2-transitively on a unique regular two-graph f2 on 276 vertices [4, 6, 14] . The group McL:2, where McL denotes the simple group of McLaughlin [ 11 ] , is the stabilizer of a point of f2 and acts as a rank 3 group on the remaining 275 vertices. The Higman-Sims simple group HS [9] is a maximal subgroup of Co3 splitting the vertices of t2 into two orbits of length 100 and 176, respectively, and acting 2-transitively on the orbit of length 176 and as a rank 3 group on the orbit of length 100.
The orbit of the set of 100 vertices of G fixed by HS under Co3 is a 2-design D with 11, 178 blocks, i.e., a 2-(276, 100, 2-3 6) design on which Co3 acts doubly transitively on points and primitively on blocks.
An explicit construction of the design D is obtained by the following permutation presentation of Co3, which was found by computer using the group theory language CAYLEY. The following two permutations generate As a base block of our design D we can take the first 100points 1, 2, ..., 100 since the set-wise stabilizer of this 100-subset turns out to be precisely a group isomorphic to HS.
Since Co3 has rank 5 permutation representation on the blocks of D, there are at most four (in fact precisely four) intersection numbers: 34, 36, 44, 50. In Table I 
THE CODE
Since the block size is 100-0 (rood 4) and all block intersection numbers are even (i.e., the design D is self-orthogonal in the terminology of [16] ), the rows of the block-point incidence matrix of D generate a selforthogonal binary code C276 of length 276 with all weights divisible by 4, i.e., C276 is a doubly even code. Consequently, the dimension of C276 is at most 276/2 = 138. However, the actual dimension turns out to be as small as 23. A generator matrix for the code is obtained by taking the images of the vector of length 276 and weight 100 with the first 100 positions equal to 1 under the cyclic group of order 23 generated by the following element y Of Co3: Notes. (i) It is remarkable that the same numbers occur in the last columns of Tables I and II . This implies that for every codeword x, x or x + 1 (1 denotes the all-one vector) is the sum of the characteristic vectors of at most two blocks of the D. Furthermore, the minimum weight codewords are precisely the blocks of the design D.
(ii) By the 2-transitivity of Co3 on the code coordinates, the codewords of any fixed weight w form a 2-design De. As seen from the list of maximal subgroups of Co3 [5] Since Co3 has rank 5 on the blocks of D=Dxoo and since D has only 4 non-trivial intersection numbers, Co3 acts transitively on the pairs of blocks of D with a fixed intersection number. So, by remark (i) Co3 is transitive on the blocks of Dw for every weight w. This implies that the stabilizer of any (non-zero) codeword is the corresponding maximal subgroup in the list above (there are no other subgroups of the same index).
Thus the action of Co3 on the blocks of Dw is primitive. Table III . In fact, this is precisely the code discovered by Calderbank and Wales [2] . This gives a natural embedding of the Higman-Sims group into the Conway group Co3. The stabilizers of codewords of weight 50, 56, 64, 66, and 72 are maximal subgroups of HS. The codewords in C17 6 of the first four weights are precisely the restrictions of the blocks of D on x + 1 (cf . Table I ).
A CONSTRUCTION FROM THE MCLAUGHLIN GRAPH
In this section we give a computer-free argument for the 2-rank (i.e., the rank over GF(2)) of the incidence matrix of the design D, i.e., the dimension of the code C276, as well as a construction of D and C276 based on the McLaughlin graph.
The McLaughlin graph (for short McF) is defined by the rank 3 permutation representation on 275 points of McL:2 (This defines the graph up to taking complements; we take the one with the smaller degree).
McF is a strongly regular graph with parameters (in the notation of I-3]) n=275, a=l12, c=30, d=56, and eigenvalues 112, 2, and -28 with multiplicities 1, 252, and 22, respectively. In fact, McF is the only strongly regular graph with these parameters, but we shall not need this result. Ai= A176_ I   0  1  50  176  56  1100  64  4125  66  5600  70  17600  72  15400  78  193600  80  604450  82  462000  86  369600  88  847000 We do need, however, some concepts and results from the theory of two-graphs, which we shall briefly explain (see [6, 14] ). Let
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\A 2 be the (0, 1)-adjacency matrix of a graph F. Switching F with respect to the set of vertices corresponding to A1 (or A2) is the operation that replaces A12 by the complement and leaves A1 and A2 unchanged. So we obtain a graph F' with adjacency matrix (J denotes the all-one matrix):
A'=( A~ T J-A12).
\J-A12 Aa J Finally we show that one block of D is in C. To do so we use another graph in the switching class of £2 which illustrates the action of the group HS (see [14] ): 
